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(54) AUDIO SOUND CORRECTION DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an audio 
sound correction device that reduces a sense of 
incongruity in a hearing sense of a listener. 
SOLUTION: When a microphone 10 picks up a 
surrounding noise included In an audio sound, a 
surrounding noise extract section 12 extracts only 
a surrounding noise to output a surrounding noise 
signal. A mean level calculation section 14 sets a 
time window length Ts within a range of 30-70 ms 
to calculate the mean level of an audio sound 
signal outputted from an audio unit 200. 
Furthermore, a mean level calculation section 16 
sets a time window length Ts within a range of 
80-120 ms to calculate the mean level of the 
surrounding noise signal. A gain calculation 
section 18 calculates a gain applied to the audio 
sound signal based on the result of calculation of 
each mean level calculated by the mean level 
calculation sections 14, 16. An amplifier 20 
amplifies the audio sound signal based on the gain calculated by the gain calculation 
section 18. 
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*V1 0(cJ;oT*^$ti5i:. JUfflS^tttBlft! 1 2 

5„ U'-<yl'»tUf)5 1 4 tt. ^rfl^fi:Ts^3 0~7 
Oms©ffiHrtT-^^Lr:t-x^;e-igg2 OOTi^fjffi 

fc. L"<>'l'»l±lg|5 1 6 (1. flfrsl^.* T n ^ 8 0 ~ 1 

2 0ms (n>%mh-<:w&\.xWiim^\t^(nw-m \y-<)v 
^»ffi-t5„ yi'^-atfflg|51 8(4. ¥J^;^•^/^^ffig|5l 

5„ r>'y2 0(4, ^V^^tBgBl 8iCj;oTS:^S;H 




Sir. 

tfl!E ^-</^»tli#©^i J: o-c^tB $ixfctuE;d— 

St, 

fcfctfflV^Sm 1 ro^P^^ 3 0~ 7 Om s ro«SllT-^^ 
BulHiE 2 ©fltr^Sr 80~120ms OfSHr-^^-f" 
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< 7=> 5 r t ;as-et -5„ 

[0 0 0 3] ±a5L/t J; 9 fmi^o:':t~T'^ ;t^ffilEig 

mmm'^<D^^<o^^\y^ji^^w^iiii.xisio . ^w-i^u 

[0 0 0 4] 

[^BJ1;i)S^lS:LJ;9i:1-5B*H] ir5r\ ±ML/tJ; 

20 /uSr»tii-t-5^i©^P^^ftSrlRH:(::^£^5i. ixEL 
rol#tt(;iAP^roflif:;as^ei:*-f(::, ;d— x^':t^ro^-< 

[000 51 r J; 5 fJ:M.i^m^Xim^ti 

[0 0 0 6] 

mimim^^^^imm^nxii v . mm%m';>^m^4Si 

i::X^xm^^^<^tiit:{a^i>^b:t-r'4 ^^(c^-r 
50 «i-5ri:^ST-#5<. 
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[0 0 0 7] ±5l!LfcU-</l-»tB#^tt. 

FtffiS- 3 0 ~ 7 0 m s ©fSH-t?^^ L. jafflgi^ff ^» 
^-^y^^^^tii-5fcfe^rfflV^5m 2 ©Btrsfl^ 8 0 ~ 

12 0ms cr)tEH-T?g::^i-5 r. i: imt. Lv \ mi ®B# 
10 0 0 8] St. ±:^LfcU'</U'^ffi^S(4. 

[0 0 0 9] 

[0010] mi\t. ^mimm<Dir-f^ ^^MiEig 

tt 1 0 0 (Dm^in^-^mX'h^o II 1 i-^-f :t— ir 
^MlE^ttl 0 Oil. jlfflii^ciu-</w^«)(::iSBiL-r 
:t-T^^-mW2 0 0/j^btU;^$ti5:t-x-f ;f^if-§■ 
©^--</^Sr^tIEL-t;^t■■-* 3 0 Ofcili;^^-^^©^'^ 
19, -7'1'^'n.l^^l 0, jiaiS^ttlttigBl 2, 20(755p 
i$;u-</v-^ttit|il 4. 16, ^V:/»tmfB18, r^-T" 
2 0 ^^^-e«fig$tl■r^^-5o 

[ 0 0 1 1 ] •v^' ^ D* V 1 0 (4. #^SrBlrtroBlf^{4 

;3!c53-©i^^f4tU-r5„ r®iglfflii#tt[i)flii 2[4. 

[0012] JpKj U-</W^ffig|i 1 4 tt. :tmm. 
2 0 0/j^e3;±i;fj$ix5:^-7'V:^-^{t-^(Oipte)U'-<yU§r 

^rBl^:R*T s t-rSi. fc2.^PHlt;!i^?>^rB^ (t+T 
s ) (om^iini,:^-^^ ;t^ft^ro¥*& U''<^i'E s (4 
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[0 0 13] 

[mi] 

[0014] ¥*lJ U'<>'t.a[ffllfl5 1 6 ilffl^^ 

ami 2>5^bffl;^^ti5jaja^^ft-^ro¥^u"<>'vt: 

3 Sftffi^ntU *^^f^roBl^tffin^1^>^y>^•r 
5^Pp^^.S^Tni:■t-■5t, h^nmrt^hmii (t + 
Tn) ror4(c*3(t5;aa^^fs^ro¥*?)i--</i'En{4m 

[»2] 

) (c:*^-r■5^FB1^,ftTni:;as^LV^•(it (1^Jx.(4\ fc+ras 

^{S^t^M-rSI^FB^^STn tro;^/M8^.^T s <Tn 
i:L, J;i9S4L<(4^ffl^fiTs^3 0~70msro 

~1 2 0ms©|fill(c^^-r5ri:J:iJ;i9, MiE^ro:*- 

) i]Zl§ u-</l.^tb^ 1 4 ^CO^^Ttt. BtFffl^gfi T s 3 0 
-70ms o|5H-elS^ L.r*5 K) . u-</v-^mgP 1 
6ico^^T^4. B#F(B^-5TnSr8 0~1 2 OmsCifgffl 

[0015] y-C V^fflSS 1 8 (4. TO i--</i-»ffia 1 

7t'>''r>'^»ttlU r(7)^ttS*nfc:'5^^>'fit*r>-7°2 
) o\cm-yx^tsiri>o -^^Vv-^ttlfPi 8(::*3(t5 

yV ^BtUgl51 8;^)^?.^i^;^)^tL5'y''1'i-'^iISrfflv^r;f- 

t'-* 3 0 Oi::iii;^i-t5o 

[0 0 16] ±s!!Lfc-7-l'^'n*>-l O^Sft^^giC, 

^a:i^l4. lQi^u^)VW-m^^\^. ^'^lyW'^Ul 
8 iis^^-V i^S^^at-. r >7°2 0 i6Sjti|is#|5:(^^:n€ 



mtL: dB-SPL) . tt*4APBl;6S^i:S 
^(O-k^^^fr^-fy'^Y^:^ ( W : sone) X'h 

[0017] m 2 (CfcV^-r, 7 K-^;^rofi;aS[3 ZX'h 

r, ArHi:*so. i s o n ecoA^^s-^i:^^ 

^4^ ]frST-T?m<^ 1 2 d B - S P L ©^H U-^yl'T'feS 
ftli©(OT^-rii^T-t?(i*^l 3 7 d B - S P LO^JI 
^"<;^©#-t■fe5„ 1-7'^^tfl3gT-tt«^ 1 2 d B - S P 
LtrtH;^/ L,Tl/^/c^^[^i^^(2)«ii^T-r■f5] i:A# Si^gg 
CStfilitia 7 dB-SPL(7)^*^ii;^)t-•5£-S;^sfe 
•9. 7^2 5 dBCi'^'Vv^JDx^Sii.S^iSifoStV^^ri: 
-C-feS., APsliiSi s o n e©A#$icilD-5^ 

^i^ ^ST-T?(4*t) 42dB-spL w-<yK;?^-e 

feS ftll©(D^^TT-(±^ 49dB-SPL O^fE 

[0 0 18] 113(4, ii^Tt*5V^rf|®TilIICA# 
^(^* t;i^ DSfc*i:i, ^^Tro^JE u-</K^*j- L-C f 

icii C 5 fc ft {c:;!]p X. 5 5 '/-f >'fiS-efe 5 „ f?iJ x. 
(f, ff^^T-C■^i±^-</^2 0 d B-etfci;']$ti5^(4. 11 

[0 0 19] Lfc;aSoT, y-r>'^ffllf|51 8(4, 
Cfelt-'r jiH^ u-</Kc*5(t.5l21 3 Ci/T^-r J: 5 ''i:*— x 

fi^^-^-t~f^ir^(DW-v^\y^)Vh\z.m-i\^x. 

htz^4 :^ig.^Tyy2 01,'tiitihX. ;^-7=>:t^<f 

[0 0 2 0] rkl^. ±a!Lfc^-7=V:t#{t-^i^^t-rS 
s#R5SgfiT s J;0;iJali^tM-rsiSFPHl^.ftT n ic:M 
-r^.^^^Smrol¥^(^o^^TIft?gf So ^i^ii. #^Pb^ 
m&T s J;U«T n Sr, ifl^'tl 2 0 ~ 1 4 0 m s ®Pb1 
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T- 2 0 m s m:imt^^X:^~f^ :t=^\t^(D U-<;vm 
3E*fTi/\ ttEg©;f-7=V:t#{f ■^}:lS-3^^r:^ t- 
* 3 0 0 ;Ji^P.tb;^)^tifc:^-xV ;d-^©liii±©itfPii 

1 . :t'bafP^^S/h$V^m^& 5 b Lfc 5^Pgi¥ffi 

10 WmW^(DW-i^m^mLX\>^^o Sfc, 115*5J;T/Iil6 
(4> ll4(c^Lfc|^iltem«r^^77-fliLfciat-fcS„ 
[ 0 0 2 1 ] SI 5 (4, iSlJZIIi^ft^d^ti-SBtFBmfiT 

MiRlibr, 6 0~8 Oms#i£**i: LT, :t-X'f 

^*«^(c*f-r5i$^msT s i!im^^:)jmm^^im 

20 Tn^SSO, 1 0 0, 1 2 0 m s WJi-^COfftf ^^/i^, 
ffiO^FBl^,fiT n(c:*5(^5fF«S*ictt;«LTi^v^- i 

[ 0 0 2 2 ] H 6 (4, ^^ft^fcM-tSBf Pal^, 

m^it9:T n tmmnciA^mic^^-tmmi^^ t ©m 

fai^iLTfi, 6 0-8 Oms^JSiLT, Mlfflli^ff 
^(c^-t-5BtrBl^.«T n /5S;ftv^;^;5Sff ffi;^;f,;is^v^ - t 

s;454 0, 6 0, 8 0 ra s ®#-a-0|¥tf*£;i:;6S^ ftliroB# 

So 

[0 0 2 3] ±aiLfc05*5j;t)«1216(C*Lfc^il;em 

"^am^M-r^^fm^T n t (DM-^m^^^T s < t n 

^?i?t-t- J; 5 (:i^^-rs r t (c j; !9 

i^S, ■rfc>t)-^»^±i7)»?p^S:^«-rsrt/55-r'i:S 

40 [ 0 0 2 4 ] 0 7 i4, iHiali^ff -^i^M-rS Bf PbI^ST 
0/5^8 0, 1 0 0, 1 2 Oms(DiM-^<DWW^^(Ofy^ 

±5t!Lfc0 5^^bfttBLr.T^Lfc0-efes<. ifmmm 

■x:14, l!SiS±WitfPiii^Mi-SfflBS^©^SO*iJltf» 

i-tSo r©fF«S*(cBB,eLr0 7^aSi:, B^FbI^ 
ST s Sr/ta ^fcV^ 3 0 ~ 7 0 m s (^^fflrtd-rttfi, W 

(4, ;^-7'>r :i-=^ia^-lcM-r?>mrm^^T s ^ 3 0 ~ 7 



[0 0 2 5] El 8 fl, ■^-'TA ^^m^zM-thm^'^. 
STs;eiS4 0. 6 0, 8 Oms©iJ-g-©Wffi*£*©^^ 

fiTn^fcl/^f;:^^8 0~1 2 0 m s (0^111^ ic:■ti^{^, 

8 0ms T-JSiaii#ft-t(C*)-t-5^rBligftT n^S 1 2 0 
m s 2 . 7 5 t Tfc I? . *3 

^ft-f-iC*)-r5B#ffi^-fi^S±5jl| Lfc 3 0 ~ 7 0 m s rot^ 

Lit J; 5 :^^{f ■f-tM-rsatrffl.^fiT s ^ 3 

o~ 7 Om s ro$EHrt('SS^1-titt\ iUfflii^ff-i-CiM 

-r5Btra^,fi:T n;iS 1 2 Om s ©iJ-g-iifcttSMIS;^: 
(i3Jii_hi:i/iSt»J$n5„ rro*£;i:d^?,, i^-mm 
m-TZn.. ^fflgi^tM-rsatPH^^^ftTnSrS 0-12 0 

[0026] *IIJl3#^i-t'(l, ±xE Lfcll 

4 -H 8 iOT^ Lfcll®^^*Sr5^#fi-5 r t J; t) . 
t'-i' ic^'m^\z.m-^m^m.9:i: s&30~70msro 

8 0 ~ 1 2 0 m s rotEfflrti-^^-rS r i: t UTV^5„ 
[0 0 2 7] iSfet. :^%'mmnir-f Aiy^^miE^m. 

ti^Mz.ir-=f -iirmt^^i^ JSIiaSi^fitBtR 1 2*5J; 

2 0S^:^^L-c;^t°-:* 3 0 0;i^btfci;^i$n5o rw;^h° 

0;6^e5ffi;/3$ix5^?^{B-^(c:(l;r-rf 
(4. ^#^rBl(^ffl;^ Stifc^tc-r^ ^' P 1 0 -e*^ 
ittror-fes, LfciSSoT. Jiia^WttttilfB 1 2 (4, 0ij 

x.(f, x-f ::^^g2 0 0/&^bA;'3$iX'5:^-xi';r 

■^i, ^-f ^'ni*^l 0;^l^eA;t)^^^fcWmt■^^r<75^ 

[0 0 2 8] 2}Zt9 u-<yi.^tlig|5 1 4(1, ±il5LfcJ;9(- 
fitFBl^ft;55 3 0-7 OmsCO|OTF*3^-K^$nT*3'9, 
*-7=V:^agg2 0 Qt^h)&fi^h.^ir-^ Air^m"^ 

(4, ±ai L/C J; 5 t-^P^^*;JS 8 0 ~ 1 2 0 m s ©ISffl 
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^^tiitB18(4, ipK)U-<;i-»mSBl 4/5^bt±J;^^tu5 
x>:t#^f■^o¥tD^-</^i:¥^^-i^^S:tti^l 6 

t-h)iixti ^ii^mmmt^n^n ^^^^ t ts-^ v 

7"2 0(c:iU:^LT. xV:t^ff^(::*fLT*M/iii 
[0 0 2 9] ;^*lfgJgffi©^-T'f:t*« 
10 -TjJ'n^i^l OirJcoT^t-x-f^^^^tfJia^*^ 

i-5^5^^5>lfLrjiiaiif^^-^Srtti;^)LTi/^-5„ -^tL 

-C, Jpi^u-^/P^tiigBl 4. 1 etioT^-xV 
if ^ t Jlfflii^ft^® ^-ti-^-'tLOSFte) ^'-</^^»^±)-r 5 

fc & ©Bf ra^.fi T n J; 19 'bM < IS^ L-C *5 19 . ^ (±i * H 

20 -</KcS'3v>-C'>-V>-^IS:i£L, Pl^^ixfc-J^V >ic>5)■ 
J^?L-crvy20^c:j;l9 f^-f ir^i^^^m^ LTl/ ^ 

[0 0 3 0] !|#(c:, *^)!iJf^^rii. ±iELfc;^-X'f 

3 0 ~ 7 0 m s ©$BH-e^^ L. mm^\t%(0^'^ U 
30 -</l'^^til-t5fc*WH$Rg^,STn^8 0-1 2 0ms 
©laHt-K^LTfe'?, r^xi^i '9ttE^W;t-xV:t 

[003 1] Tifc, *^0J(4±|BIIJlJi^^(C|5I^$n?> 

J^|jK»!|#^4*^^-L)tMIE^^T5 J;5(^L-r'LJ;v\ ^ 
■&<Dmi&wc^mz'j^m lt. ^mmmmi$::ticmmm 

L. r ©SltR Lfc-yV ^'x-^Vi-i: ;*-^ff 
[ 0 0 3 2 ] H 9 (4. ^^'g.Wc3m:^h\cm.mti¥^ > 

50 ^W-m-fi>m^(0:t-'f^ -t^^lEmm. l O O a ©«fi)<; 
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Sr^-tElt-feSo H 9 Ci^^-r^-xV 1 0 

ft^)|!cSiJ¥J^^-^/V'»ttiSl3 3 0. 3 2. mit^SigcSU^^' 

[0 0 3 3] -7^ V 1 0 tt, ^#^rH^rtroif^{ji 

2 0 0;4^b!±i;^;^tb5:*--xV;f^{t^^HffS©JljS#: 
[0 0 3 4] jil^iCw«SiJ^V yW-iHI^ 3 4 (4. jasst 

-7=''|•^*Effl7^'.'^^3 6iC[R)(tTai;^1-5„ 

gliS 4S:iJ;S<yV>-m(±ilSIP:i'S'^~V^T. 

[0 0 3 5] mod. ±.m Ltimi&wcmm'miii^^ 
juutat'V. 3 0. 3 2 '-ynmu 3 

4coPMfiS;^xTc1-|li-T:-fc5o SI 0 (C7j^-t/SKS:^jsK 

■^IJipj^l; u^yW^tiigR 3 014. 5 0 ty'n 

-^^¥i9g|5 5 2 *-g■^•T:■«;S^i^-Cl/^5<, y^'/K?/^^ 

-X 2 0 0 *^6.ttl;'3 $n5:^-7'i' :*-^fS-§-^ 
(4. 5 0*^btti;^*ix5JS)Si5:S«r'i: 

/i-SrjajSl:^is!cBiJ<>''f >K:^gR3 4(citti^-t5„ ±5&L 

(4. 3 0-7 OmsCOfMrt-e^^^nSc 

[0 0 3 6] nm^mmw-'^\^-<)^'M-^% 3 2 (4, 7 

6 0 f7"n y^'ip*>)g|56 2 ^"a ^■7■ti^iS;$ 

ttri/^So 6 0(4. 5 0 

)K«ScS«rri:(d^^tiJ-rSo :/n2/^¥*llSl5 6 2(4. 7^ 
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6 0;?)^bm;^J$ti5]SlKmmi^r"i:(::^>*l$ 

^igcSU^V>K^g|5 3 4(::tti^i-5„ ±i!!LfcJ;5(-. 
S:*S!)5^©lSFrHl^STn(4. 8 0-1 2 0ms ©®H 

[ 0 0 3 7 ] n 1 0 \z.7fdrx. 0 nmmm\ 
yi'vgj^gi5 3 4(4. y^Y^-:^n\m7 0. nmM 

10 ligy'r >'7^- y'/l'iltl^lflS 7 2 , V7"->^/V' 7 4 Sr^ 
^T'«^$^^T^^5o 7^7K^;=^»tiiS|5 7 0{4. Ji^flcO 
Zwi cker(07'> K^-;=^*tti¥ife (ISO 532B) 
t e V e n s ©^i' K^^;^»ttl^-S (ISO 532A) SrfflV^ 
r. JSl^mmJ|ESiJ¥K)U-i/l-^tb§|5 3 2;*^e.jl&ifc^J|!c 
r'i:(ci±i;b$n5JSiaii^©^l±^-^/i-^PSi-5o flr 
ft:W(i(4. Ji(T©J;5(-PSSrtT9o ■r^£t>h. h^M 

mmi^'T^'Dmmnmmhit^. rro)sifflig#(4. iw- 
roiiism^5}-©:t-x-i'^^ror>B$Si'9(d< ^cii^^-r 

^i±ig|5 7 0(4. rtLSr#itbT. 

(4. ^mmmimmi-i>mmmm<o=»!±^^^^t:m>f) 

[0 0 3 8] iSjSiC'f -< >^x-7>iliRg|5 7 2 (4. y <> 
K^^;^^tBg|i7 0;4^btli;^i^n5«mcoia?S^^«^' 

[00 3 9] HI 1 (4. LfcH 9 Lfc;^— r -f 

1 1 :*-^ffijEffl 7 ^' yl'^' 3 6 (4, Jl- 

:?/^>-^'8 0. W^'^'-l' VlfIS 8 2 . JP^^8 4^-^^r' 
«^^H-CV^5o /i*5. :t-7'^':t^ffi]Effl7^'/l'^3 

40 6 (4. ±ai Lfcjs^sic^ftic&j^v vgm^ 3 4 xnia ^ 

#5'b©-efcti(4J;v^fcfc. HI l(:i^Lfc«j*coffilc 

[0 0 4 0] y^^^f^o^ 80it. m^(omi&mmm. 

Yy^:^y-<Ji"^mX'h'0^ z.^b(Dy<:y Y 
y<::^y /Ui'm\cX^X:t-f''4:t^is^'S:mmm^m 
r'iic^3^*ij-r5„ -BI^y-OgBS 2(4. iilSmifilgBUy 
4 ^ISSSB 34(cj:or^ffi$ ttfc#JlSm?ff « r' i: © 
'/'O^. y^;u^y<>^8 0t^btiiti^tii>mmWcW 
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[0 04 1] r©J;5i-. ±igLfc^Jf^0iJ(::*3it5;e— 
^t^ffiESS 1 0 0 a -ett. 7=V irmt^'^m 

[0 04 21 

iSSLT. '(•^#^f-^*3i;tJ«J^lfflii^«#¥ttI^- 
-<y^*i:ili Lxf3 V) , -Sim s ^fc^-'pis U-<Mcm-5^^ 

» 1 ©B#Pb1^ 3 0 ~ 7 0 m s rotSHT-^SL. JIS^^ 

8 0-1 2 0msro*5ll-r-^^-rs::i:(-J:?)ttiEmK) 
;d— X ^ ^^(ciM-t-5iii^±ro»M^ J; U SS*(ci|i« 

[HffiroSim/iliiB^] 

■rmx'h^. 

[ El 2 ] w-s^i- 1 ^ (D^^^xmm (/ ^fc i ^ (c« c 

[0 3] li^Ti::*3V^T|fe3gTtlH:^^$©^(-iii: 
5/cfe(c, ff,STO^I± u-</K::MLT ^■tb/c:(t'>^'-< :/ 

^mk.^£-mt^h^t^^fr^-tmxh^o 

[04] 4Btr^^ftTs*3j;OTn&iE{b$*fc^^ro 
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[n 5 ] jaaii^<t^ic*j-r sufpg^fiT n ^ - 

[H 6 1 i^-xV ;*-^jf ■^(c*l-i--5S#FBl^ftT s i^<y 

[117] ^an^ffi-ti^iM-rs^r^^fiTniSsso. i 

0 0. 1 20ms (Om^OWm^^n^^m S (C^ Lfc 

(0 81 ^-7^^':t^fB#(^M-r5^r^^ftTn:aS4 
0. 6 0. 8 0ms W»-a-(^fF«^llro^^06(:i:^^b 

fcM#/5-'bftaiLr/T^L/i0-efe5„ 

-g-O *^*iE^«©1*)* 4: t- 0 fo 5 o 

[0 10] js«fc^tisiJ¥*ai/-<^^^ttig|i*5J;r/]a« 

^ilcSU^V >'»ffig|5cop;iffl«J5)<;^.T^-r0^-fc5.o 
[011] :t— 7'-i':t**iEffl7W/'W^coPJ««fife^/i^ 

[ii^^w^l^l 

10 

1 2 ^a^^ttmifs 

14.16 ¥:»I^'<>'l'»tB?fl5 

1 8 

2 0 T'-y-f 

3 0. 3 2 JSlSS[?i¥«SU¥»l ^'-<-'^»t^JgB 

3 4 mi^m^mw^y%^n 

3 6 ;e--7=V y 4 

1 0 0. 1 00 a ir—f^ :t#MiE3g* 

2 0 0 

3 0 0 7. f-* 



[01] 



4;^- 




